Building envelops link outdoor environment and indoor environment. Generally, the 144 outer surface of building envelopes gains/losses heat from/to the outdoor thermal 145 environment through two main mechanisms, namely, heat radiation and heat convection.
146
The direction of heat transfer (whether gain or loss heat) depends on the temperature of 147 the outer surface of envelops, the outdoor dry-bulb temperature, the surface temperature Thermal inertia index is an indicator that is used to evaluate the ability of both resisting 162 heat transfer through the building envelops and storing excessive heat either gained Therefore, it could be assumed that the thermal storage coefficient of PCM is influenced 265 by periodic time of heating effect, thermal conductivity, density, and effective 266 equivalent specific heat of PCM, so in the form of,
According to Eq.9, dimensions of all quantities can be expressed as the product of the 271 basic physical dimensions length, mass, time and temperature, represented by symbols m, kg, s and°C, respectively. Therefore, fundamental dimensions of these quantities are,
Then the fundamental dimension of Eq.9 could be written as,
According to the dimensional homogeneity, a set of simultaneous equations are 
The solutions of the simultaneous equations above are,
Then the simplified calculation method of the thermal storage coefficient of PCM could 298 be written as Eq.18.
Where C is a constant.
304
When the constant C is determined, the thermal storage coefficient of PCM can be 305 also determined, and this is the expanded simplified calculation method developed in 306 this study. To solve the above equations, the explicit finite difference method was adopted, and the 388 equation was discretized as,
392
Where   and   were time step (600s) and mesh size (0.005m), respectively.
393
Since the wall with PCM was heterogeneous, thermal properties of materials at different by EnergyPlus under the simulation conditions defined in Case 3, Table 2 , and then the 422 thermal storage coefficient was calculated using Eq.3.
The surface heat flux/temperature amplitudes of PCM with different density are 425 presented in Fig. 6 , which reflects that the density of PCM was indirectly proportional 426 to the temperature amplitude, and it was directly proportional to the heat flux amplitude.
427
Therefore, with the increase of density, the thermal storage coefficient of PCM 428 increased. Furthermore, using the least square method, the thermal storage coefficient Combining results from both simulation and dimensional analysis, when Z=86400s, 462 ρ=900 kg/m 3 , ∆h/∆t=7.21±0.93 kJ/(kg°C), the formula of thermal storage coefficient were predicted, and the thermal storage coefficient of PCM was calculated by Eq. 3. 
